Abstract. In this paper is describes a non-linear static (pushover) analysis method for reinforced concrete structures that predicts real nonlinear (both material and geometrical) behavior including all stages of loading, starting from the initial application of loads up to and beyond the collapse of building. In other words from appearance of first plastic hinge until last hinge which represent collapse of building. Some important aspects which are implemented in EC8, FEMA-273/356 and ATC-40 documents regarding to pushover analysis and performance evaluation of buildings are discussed. Modeling of structural elements is made by linear elements approach. Nonlinear behavior of structural elements is made by plastic hinges when inelastic behavior is concentrated at plastic hinge locations in both ends of elements. For monitoring structural degradation of beams, bilinear Moment-Rotation relationship is considered. For monitoring structural degradation of columns, PMM interaction surface is considered. Nonlinear geometrical effects are taken into account by incorporating both local (P-δ) and global (P-Δ) in analysis. An eight story reinforced concrete building is analyzed. Distribution of lateral loads is accepted by first mode of free vibration. Results are given in terms of Global Capacity Curve, sequences of plastic hinge formation, plastic hinge distribution in structure, performance levels in terms of local behavior of structural elements and global behavior of structure.
Introduction
In conventional elastic calculations practice, it has been created impression that the energy absorbing structures, the ability of ductile behavior in non-elastic stage, is able to withstand loads caused by earthquakes. But seismic events such as earthquakes in Northridge, California (1994), Kobe, Japan (1994), etc.., clarified the inefficiency of such existing methods. Thus, the engineering analysis of the consequences caused by earthquakes, structural damage control, respectively, initiated the idea of changing the existing design methodology. Such conclusions refer to Performance Based Design-BPD. To evaluate the performance of the structure, subjected to seismic action, the best way is non-linear time history analysis. This analysis can be accomplished and justified only in very special cases, and as such limits its application in daily practice or for solving normal engineering problems. Application of design principles need to be defined based on performance analysis procedures, bypassing the difficulties of calculating excess. Non-linear static procedures among others, are among the most rational, because they are simple to use and practical for solving of many engineering structures. Since the design is not focused on defining a single methodology of non-linear static procedures, the most suitable procedures that make use of analysis based on pushover, are summarized briefly and clearly in many codes: FEMA 356 (ASCE, 2000), ATC-40 (ATC, 1996), FEMA 440 (ATC, 2005) and the EC 8 (ENV 1998 (ENV -1, 1994 ).
Performance Based Seismic Engineering -PBSE
Design of building structures in seismic regions intended as a defense of their safe against possible earthquakes, seeking the correct engineering solution, but also economically acceptable. The experiences of many designs and constructions in seismic areas, but particularly the engineering analysis of the effects of real earthquakes remain major factors for the formulation, in principle, reasonable solutions, expressed in the basic requirements and the relevant anti-seismic design criteria. Any structural system is designed so that it has a capacity that exceeds seismic demand -previously known. In each concrete case, the ability of the designer lies in establishing the right relationship between reasonable seismic engineering requirements and structural capacity. But this should be a primary goal to determine the target performance of structure, choosing between options associated with a specific level of seismic hazard. The term concept of using "performance" relates to the provision of predetermined expected objectives of structural behavior during seismic operations data. Depending on the intensity of a significant earthquake, resulting seismic responses differentiated between themselves. Earthquake can be moderate, not strong, then the probability of major decline, but more important is the assessment of a possible strong earthquake or very strong, with low probability. In accordance with the intensity of earthquakes determined the so-called basic requirements and corresponding design criteria and the relevant boundary conditions. In European Normative (EC8) as recommended value for the acceleration of seismic design action or, in short, given the earthquake design its period of repetition, PR=475years. This value corresponds to a probability of only 10% to exceedance the design earthquake intensity within a 50-year period. As a measure of the intensity of the seismic action, in EC8, is used the so-called design acceleration Ag in rocky or hard ground. In technical literature is discussed the possibility of a very large seismic action, the extraordinary, the "maximum possible earthquake." In cases when this action is treated, damages may be accepted, provided that they again collapse of the building be avoided and people's life will be guaranteed. Referring to the experiences that have been implemented in anti-seismic design practice, there are given maximum acceleration the relationship between the land and the annual probability of recurrence or PR period, for three seismic levels (high, moderate and low). Performance Goal has two essential part: the damage state and a corresponding level of seismic hazard. So seismic performance described by reference to maximum allowed damages state (this is the level of performance), caused by a seismic risk level identified or expected ground motion during the earthquake. Among the most significant levels of structural performance are: immediate use of the building (Immediate Occupancy-IO); Safety of Life (Life Safety-LS) and collapse prevention (Collapse Prevention -CP). Corresponding levels of damages are presented in Fig. 1 
Fig. 2. Performance Levels and Corresponding Damage Levels
Expected performance can be assessed by comparing the seismic capacity requirements corresponding to the required level of performance. Thus, the global performance of the structure can be visualized graphically, comparing the capacity with the demand. On this basis, the analysis can be made of the expected damage to the structure. A detailed description of the damage done to the levels of performance, are given below: Table 2 . Performance Levels expressed in terms of damages in structural elements.
In general, the process of performance-based design is illustrated in figure Fig. 2 . Initially performance targets are defined and then the conceptual design is performed, in order to achieve those objectives, while further are verify if performance targets are met, if not, accounts repeated until performance targets are achieved. The effects of geometric nonlinearity caused by vertical loads acting on the deformed configuration of the structure, which increases the internal effects of the elements of the structure. These geometric nonlinear effects differ between P-Δ effect associated with deformations along the element measured as the relative value of the element cord and P-Δ effect measured between the edges of the element and that are related to the relative displacement of stories. Structures subject to earthquake P-Δ effect is more important than the P-Δ and nonlinear analysis is not necessary to incorporate the P-Δ effect. Large horizontal displacements Δ increase internal forces of elements and cause a decrease in the effective horizontal stiffness. With increasing internal forces, a small part of the structure capacity remains available to accept horizontal loads, leading to a reduction in the resistance of the structure. Figure Fig. 3 . Is a curve showing the idealized force-displacement for a console structure with P-Δ effect and without. If the vertical load is high, the reduction of hardness (indicated by a negative angle IC) is important and contributes to the loss of horizontal resistance and instability. Therefore, effects related to the vertical loads and P-Δ effect should be incorporated in the analysis, whether static or dynamic. This means that the vertical loads analysis facility should be taken into consideration and must be incorporated P-Δ effect. (Wilson 2002; Powell 2010) . 
Nonlinear Static Analysis -Pushover Analysis
Referring to studies that have started application of Performance based Seismic Design, they have assessed, in the first place, the analysis of gradual loading-Pushover Analysis. Historically, this analysis is used in the 70's of last century. In the middle of 90s, the potential of pushover analysis is verified and found its way to the seismic requirements Guide SEAOC 1995 1.1994 ). Pushover analysis is in no way definitive answer to the problems of design -analysis, but is an important step forward, which gives importance to those elastic response characteristics that would distinguish between good performance and the poor, in the case of strong earthquakes. The process consists in presenting an analytical model of structure with three dimensional elements, which takes into account all the important features of the response including linear and non-linear properties, previously defined shape of loading, which is approximately the relative inertia forces generated from earthquake, up to specific levels of target displacements. Pushover analysis accomplished by submitting a form distribution of lateral forces to structure that grow monotonically. This system conceptualized such forces to realistically represent as inertial forces that will withstand seismic structure during an earthquake. According to EC8 (CEN 2004a (CEN , 2005a ) pushover analysis should be performed using distribution "modal" (Fig.-3a) , which simulates the inertia forces according to the first vibration shape in the horizontal direction, or distribution "uniform" ( fig. -3b) , which corresponds to a uniform acceleration. With the gradual increase of the lateral load, the different structural elements in fluency pass one after another. Thus, the rigidity of the structure will gradually reduce. Using a pushover analysis it is possible to obtain a characteristic non-linear relationship, force -displacement curve, where the "representation" of seismic activity is done by the force of the base, and "representation" of the displacement is done by shifting the roof or the highest level. Target displacement is characteristic displacement of the structure, which serves as the estimate of the total-global displacement, coupled with a certain level of performance. At each step of the analysis, values of base shear force and the corresponding displacement gradually fill capacity curve. Performance Point is obtained using the capacity spectrum procedure. Special structural components controlled under permissible limits that depend on the global performance objectives. European anti-seismic design code, EC 8, applies exactly pushover analysis to evaluate the seismic performance of new and existing structures. In summary, the most critical indicators to assess the expected damage to the structure caused by the earthquake can assessed by pushover analysis. For example checks made specifically for maximum displacement between floors, points where plastic hinges are formed and the correlation between structure and possessing required ductility.
Implementation of Pushover Analysis in Software SAP 2000 and Midas GEN
Pushover analysis can be performed directly through the software that made structure modeling. However, the scheme of calculation and modeling assumptions accepted in non-elastic behavior of structural elements can affect the results of the analysis change with different software. Therefore, the basic principles of software used in pushover analysis should be well understood to interpret the results of this analysis. This paper presents the relevant steps used for performing Pushover Analysis with SAP 2000 software and MIDAS GEN software, as two advanced software in solving problems related to anti-seismic design. Generally, to perform pushover analysis with SAP software in 2000 and MIDAS GEN, the following steps should be followed: Main steps for performing Pushover Analysis with SAP 2000 software: From calculations performed for the case under examination it is showed that individual fundamental periods are T1 = 1.17 s. For the case of pushover analysis is presented deformed shapes of the structure and sequence of formation of plastic hinges, where certain colors determine the level of damage to the formed plastic hinges. The results of the data, Figure 5 shows that the collapse mechanism is formed in step 12, the corresponding displacement 60.49 cm. The performance point is obtained with intersection of the capacity curve and demand spectrum. The software enables conversion of capacity spectrum curve in acceleration -response format. Full Solution point performance is given in Fig. 8 . 
Conclusions
Behavior of structures from earthquake requires special attention, looking for the correct engineering solution, but also economically acceptable. The problem is in setting the amount of expected damages, so the level of seismic risk to be accepted. Inelastic rotation is one of the parameters usually considered in plastic hinges of beams and columns. The application of inelastic analysis, structural components is classified by mode of distribution of plasticity along the length of the element or concentration of elements in cross section. 
Përcaktimi i Pikës së Performan SAP 2000
Despite the differences in the two software's SAP2000 and Midas GEN, and different codes give approximately the amount of capacity curve and sequences of formation plastic hinges, when nonlinear member behavior is modeled by concentrated plastic hinges. By focusing on practical issues, pushover analysis requires calculation algorithms that reflect different stages of loading until reaching structural destruction. Effects related to vertical loads and P-Δ effect should be incorporated in the analysis.
